espacenet — Bibliographic data 



Page 1 of 1 
US - 1 1 462 CPCTi:; 



COPPER FOIL FOR PRINTED CIRCUIT 



Publication number: 
Publication date: 
Inventor(s): 

Applicant(s): 
Classification: 

- International: 

- European: 
Application number: 
Priority number(s): 



JP10317159(A) 
1998-12-02 

TSUCHIDA KATSUYUKI; KUMAGAI MASASHI; OKAZAKI 
YOSHINORI + 

JAPAN ENERGY CORP; NIKKO GOULD FOIL KK + 
C23C22/00; H05K3/20; (IPC1-7): C23C22/00; H05K3/20 

JP1 9970147070 19970522 
JP1 99701 47070 19970522 



Also published as: 

iljP3458050 (B2) 



Abstract of JP 10317159 (A) 

PROBLEM TO BE SOLVED; To provide copper foil for printed circuits which may be greatly improved 
in an initial adhesive characteristic and is more particularly compensated in the decreased component 
of adhesive power by low profiling and/or lessening or omitting of a roughening treatment. SOLUTION: 
A film consisting of a coupling agent having at least >=1 kinds of functional groups selected from an 
imidazole group, dialkyi amino group and pyridine group is formed on at least the roughened surface of 
the copper foil. A siloxane film is otherwise formed on at least the roughened surface of the copper foil 
a film consisting of the coupling agent having at least >=1 kinds of the functional groups selected from 
the imidazole group, dialkyi amino group and pyridine group is formed on this siloxane film. 



Data supplied from the espacenet database — Woridwide 



us- il 462(PCT ID 



(i9)H*B4^wjt (jp) <i2) ^ ^ 1^ ^ ^ (A) iummmm'Ammn 

#11^10-317159 

(43)^BB spiasio^ (1998) 12^2 0 



(51) Intel.' 




F I 


C2 3C 22/00 




C2 3C 22/00 Z 


H 0 5 K 3/20 




H0 5K 3/20 Z 






t^@^ 5fcli^ m^(D»i4 FD (^15H) 


(21)taH#^ 


1$S¥9- 147070 


(71)CiijSA 000231109 








(22>ttieB 


¥J«9^(1997)5^22B 


/ R—T e 10# 1 ^ 












(71) til® A 591007860 












R 2 re io# 1 ^ 






(74)jiiai*®f^SA 36/11 ep* 






(.72) mm^ ±m ^ 






«!fSftFfBaiff«remHTB17S35^ ^SC 















(54) [^Q^cD^t:] 98i|[el%ffim$g 



(57) imi 

mmi mm<Dmmm^<o±i^rj:isi.m. mat. d- 

ya 7 r '1';^^^:S^aVX«ffl^l:5as^^MX^i#BS^I:■r 
^fS. feSi/>{±. ^?S(D'>i&<i:t.)|S{kfflJi:i/nrl^+>- 



1 

§ * -y y u y ^"^ij^b^ fig ^ mmm^^-^^x\. ^ § c 

[0 00 1] 

mz\t. w^h<ry^m'mmmt.^fzmm^mwm^ 20 

[0 0 0 2] 

[0 0 0 3] EE^?gi:«/ii?ffl?S*^SO. ^ 

mm^^^-^^rj:ti^^^ ^mt<Dmicm^^'i^L. mm 40 

[0 0 0 4] =t(Dm. mm^^mmicnt^shu^i^ 
^) t^m^m axT, mRmt^^) tx^nt'mc 
s) tmm^o mmmm<Dmitmii. mm.m!^.xma 

^^LTv^^*^ mtitommti (e-;Hig) (p]±cD 
/c46. ^&Q*gE{b^*>c.fiit^O. 2-0. 3iim(0mi 50 



0-317159 

2 

■i-o iico^iti^ji^^ii, mmmm(D{h^^i^^t^Lx. ma^ 

tcibic. mti'?-^m-^xmi^mit^immMt^m'^ 
t$>^o cneoMa^&^muT. mimmtminx 
i^^o ^Aic. mmn^mrc^^fcibic. mm. mm 

[0 0 0 5] jfi^, > hmmm<DMmmit(Dmmif 

M^-pXioK). cmcf^t^^x-yT^y^fSgtOfpiitcWtS 

[0 0 0 6] mmtl<D!ai±(0m9L(D—DtLX. ffiftffi 

iciy^yi]y:fvy m^mifit ^ 7? ffi ^mmm ^ n 

TV^-S (0IJx.{i\ !t$i:^¥2- 1 9 9 9 4^, ^mSB6 3 
- 1 8 3 1 7 8^, ^fr*g¥2-2 6 0 9 7^) o X, ii 

?g t ^ y * -y 7" u y ^*mojgJc;;i4;&iR]± ? -ti: ^ /cto. 

^<D7m^(DH^ mmw- 5-230667 

?5±'\(03}?U '>n:^^-9-y^oft# (# P,g¥ 2-3 0 7 2 

9 4^) m^nozti.i^m-^nx\.^^o cnp.tn*3VN 

T. i^9y;^>y7'U>^*giJi:LTtt, trx;I/S. 
"J;bS, xvl^^^i/g. 75yS. ^>'U;f7yhS. ^nn 

Saa^&liiiXli^B&ft-r 5 c i: tc J: S 7 y * 
[0 0 0 7] 

<D±mrj:iXm. men. u-fayr-^MtRn/Xii 

mfbjaa^igMxtitfiisfb-r 5 c i: t J: s ss^fgM^j- 

[0 0 0 8] 



[0 0 0 9] cKDamfcs-d-'i^T. *fg0^ii. (I) m 

%1#^i:t-§TOJlHlS§ffl^fS. (2) ^?g(D'>^< i:t 
(3) HulBP?S(0iE{l:SA'!p-yn7rf';l/T-feSi:^* 



r3 



(3) 1tr»a¥ 10-317159 

4 

*iitii4i:-r§HijK (i) T^ssijE (2) $im<DWwmmm 
mm. (4) H5ae^?g<DfflftffiAW®g^gMXtt^ 
mtrctcDv^^c t^mmtt?>mtE. (i) t^ssuIB 
(3) leitcoengiiiEii^ffl^fi, ^mm^o 

[0 0 10] 

coo 1 1] 9c-f. ^^v-iim^^t^'>yy^.ti 

y-fVy^'mtLXli. 
CfCi] 




NCH2CHCH2O (CH2)^Si (OR*)„R=(3^, 



( 1 ) 



OR" 



(tztcL. r\ r\ r'(±. 7;U+;US, tr-;i/S. «7;!/+;1/ST-S0. mtil~10. n«l~3<0^St^ 
TS*?. R'li. Tk^XtiSi (or') 3S. R.'ti. $«30 [fk2] 




N (CH2)2S (CHalmSi (OR'^™ R^ p.„, 



(2) 



(/c/cU R\ R\ R\ r\ r\ m, nl±. -fig 40* [ftS] 
S (1) i:|5lfeT'^§o ) 



r3 




N (CH2)„Si(OR^„R5p.„, 



(3) 



(4) ^mW- 10-317159 

5 6 

^ (1) tmmX'&^o ) TOjgjSSlc?j^-pT^)Sr-i.ci:A^|ii5fe§„ 

[0 0 12] iine(D^ = ^5?V-;l/Si:7;l/=i+>'->U* Ut4} 




;NH + HjC •CHCH20(CH2X„Si(OR*)„R5p^ 

N^/ \/ 

O 




N CH2CHCH2O (CH2)„SI (OR^L 
OH 



Si(OR'')4 




NCH2CHCH2O (CH2)„Si (OR*)„r5(3^) 
OSi (OR^)3 



(tcfcL. r\ R\ R\ r\ r\ r\ m. nii, ^ Ut5l 

-ss^ (1) mmr^^o ) mo 




NCHsCHa + HS(CH2)mSi (OR'*)„R^p.n) 



C4) 




N (CH2)2S(CH2)mSi (OR^R^^, 



(tcfcL. R\ R\ R\ r\ r\ m. n(i. -fig 
^ (2) i:(p|6T'fe§o ) 



[ft 6] 



(5) 



(5) 



mmW-l 0-317159 





N(CH2USi (OR^RVn) 



(6) 



(rcfcu r\ r\ r\ r\ r\ m. nit. -lig * tiyfoy^fmtLrit. 
s (3) tmmTid^o ) 20 [fty] 

coo 1 3] X. i/JJl^JlT^ym^^t^i^yy^* 



\ 



N(CH2)„SI(0R'')„R^p^, 



(7) 



(/cfcU R\ R\ m. nl±. -^S ( 1 ) tmm ^ iitSl 



N(CH2)|SCH2CHCH20(CH2)„Si (OR^„R* (3.n, 



(fc/fU R\ R\ R\ m. nli:. (1) ★^fc ) 



NCH2CHCH20(CH2)mSI (OHi^„R*,3^, 



OR* 



(fcfcU R\ R\ R\ m. ntt. -^jS. (1) 



Cftl 0] 



(8) 



(9) 



(6) !ttP^¥l 0-3 1 7 1 5 9 

10 



r8 



^NR«CHCH2S(CH2)„Si (OR^„R*(^, ^ ^ ° ^ 



(tzfcU R\ R' . m. nti. (l) i:|5l« *mto ) 

R^±. TE-ssiC (3 1) z-m^ti^i^t'nfj^cDm^ * 

(CH2)2 o c Xti 



(3 1) 



(CH2)3 N- 



[0 0 14] llin^<Diy7)l^Jl7^ymt7)V=i^zy>SS: 

NH ^. CI (CH2)„Si (OR^„rV, ^N(CH2),Si (0R*)„RV, ^ ^ ^ ^ 

R« B / 

(/c/cL. ^le^ti. -gs^ (7) tnmreh^o ) ★so* [fti 2] 
\ 

N(CH2)|SH + HaC- — -CHCH20(CH2)mSi(OR^„R*, 

R o 



R« 



\ „ , SI(0R\ 
N(CH2) ,SCH2CHCH20(CH2)„SI (OR^R"* ^, 



R« 



/ 

OH 



R^ 



R» 



\ 

^ NCCHa) |SCH2CHCH20(CH2)„S» (0R^)„R'* {3.„, 
OSI (0R')3 



(12) 



(7) 



11 



(/c/cL, mimt. -flss: (8) tmmx'$>o. r' * uti s] 

NH + HzC— -CHCH20(CH2)™Si(OR^„RV) 



nmW- 10-317159 
12 



\ 



NCH2CHCH20{CH2)„Si (OR^jnR^ p^, 



Si (0R^)4 



OH 



\ 



NCH2CHCH20(CH2)mSi (OR^nR" (3^,, 



OSi (OR^)3 



(fc/cU mmiii. -SSiC (9) i:|5lST'fet)> r' 5K [fki 4] 
{i7;l/+;l/ST-^'5o ) 

R» 

\ , 

NR«C=CH2 + HS (CHa)„Si (OR\r*,3.„, 



(13) 



R5 



NR«CHCH2S{CH2)^Si (OR^)nR^0^, 



(14) 



R« 



(fc/-£U &ie^{i> -m^ (1 0) tlilgT-feSo ) iTZfOy^frntLrii. 
[0 0 1 5] ^LT, ^')iyym^^t^'>'7y^.:b yicA0 Cfkl 5] 



.(CH2)2S(CH2)„Si (OR')„RVn) 




1 



(1 5) 



13 



N 



(8) 



H 



■(CHa) ,NCH2CHCH20(CH2),„Si (Off )„RVn) 
OH 



10-317159 

14 



< 1 6) 



l{iO~5. mtil-l O: n{ii~3. p{±l~4 K\l^mz'\^^X^m^'l tt^&^^^o 

(Drnm^TTst. ) mtmfhn^o *io cfti?] 

CH=CH2 





N 



HS <CH2)„Si (OR^)„r2(3^, 




(CH2)2S(CH2)„Si (OR^)„r2(3.„, 



(17) 




N 



(fcZ-cU §ia^l±. -laS (15) i:|WI8T'fe5o ) 58 Cfkl 8] 



Jj (CHa) ^4H2 + H2C^CHCH20(CH2)„Si(OR^„RVn) 

O 



H 



(CHa) |NCH2CHCH20(CH2)„Si (OR^)„R2p^, 
OH 



(18) 



(fcfcU #l2#{i. -USS (1 6) i:fp|8T^5o ) 

[0 0 17] iin?)(Di'5^"y~-;i/S. v^z/u^^^i/z^ 
y tf y i/ym^Mt ^'y^yikio-yf') y ifmo) o 

i^'yg^w-r 5 y u yyipj© i axfi 2 m 

J-:^±^ii^ L T^ffl L T t J: 1/ \ 
[0 0 18] ^?gX{i->D4^+i-yM^;&JBfigL/i^mt 

;k PKx^yu, V)Vs.ym<DmmX'0. 0 



0 1 ~2 oa«%fc*5J:-5tc?^S?LTi'iS-r5A\ il 

$Lt/\ ^fcx -( ^ yryiz+^i/Tsys. 
t! u e,stf n§ i at:4±<og^s*Wf s * -y 

ti. Fv-r-\'-ll<OiiJHT'i-5i'T*^5*^ 8 0*C~15 
O^Ti-l O^^Ji-r§i:i:*^d;0$T$Lt\ 
[0 0 19] ^fc, -f 5 ^f'V-^l/S. '>'77l/4^;b7 5 y 

50 [0 0 2 0] *%aa<D^2<D!t#5iT'^§i/D+-y-yMBi 



15 

Sfx^;b, h;bx>||cr)?§|ijTO. 00 1~2 0lt«% 

Co 0 2 1] "r^^mmmvmmt^m^. "r^mmm 

t,\ -<yi^y^cmmm-^'mmt^t}\ m^it. "r^mmtu 
^fc«. ymmicmmtyndr-^yi^mt^^micm'^L 

■^'-^OiiJaT-ff oTt+^T-^§3!3^ 8 0°C~ 1 5 0 

[0 0 2 2] f-h^7}v=i^>'iy^ym'mxii&mt^m 
'e(Dmmit7Ki:i>^mmmi!i.i^?im(Dn§^^-t^ 

y 1 'eMcnLX7ii2'ejm±mat^ctt)m^ L 

L>/\ jiAPlilLTti. 7j<rg^l gtC^rfLT. 0. IN 

T<oi/ti^^ym.m^^mc-r^rcibic7'h^7/ia^ 

'yi^^ymmx^mLrcm^. ^m^'iJot^i\ i^^ 

F^-<-^-^O^aTlToTt+^-eS?)A^\ 8 0 
5 0^T?l~l O^^K^f -SCt^^cfcOjifSL 

[0 0 2 3] ^*3. *fgB^CDi^O:^^-ttyM^4'l-^ilS 

\cyf^L\<\ i^^ytty-fvyifrntLXii. 
^^^V)im. x.i?+->s. 7^/m. ^/lij^h 

mt-^^x^i7)\^^}vm^^t^Mm'r-(m{t^vaxh 
So fcicL. iy'yyfj yf^j y^'m^^<mmL. m7i<. 



(9) '^mW- 10-317159 

16 

14*^"lB]±Ljgr^i:. i(Dm(D'<^^'V-)im. i^77l 

m^mt^ti"jy')y ^nw 'y p +-9- yw.z.\m l 

x.ti\ xh^xh^^v'v'vyo^^ti, rh^xh+iy 
v^^^l gfcWLTO. 1~1. 0 gggA^WS Ll^o 

[0 0 2 4] X. i.mi^u^^ywm^mi^t^m^m 
m-^mm-^tyu^^yWLm<Dmm^(D{^m'&.if\P\±. 

uL.mm<Dm.mm.x'^^\.\ 7m7k^(D^mv^x^ 
$n§o co^^tcti. w$-<t/c7j<ji7kffii:5^u:i± 

[0 0 2 5] *fiH^TfIffl$n5I^S{±. tt/S^?§Dcl/^ 

tiE@Sl?gcD i/^-ftiT- 1 <fc 1/ ^7b^. D - y p 7 r ;l/ffl<D 

mm\<c^^^x^if.mn<Dmm.^iiK). mn<Dmmtmu 

yp7ri'7l/J 3 5 //nitD/?^<Oaf?StO 

Sffiffi^Ra^^O. 9 /imt^TtOtO^V^^o ^ 

mmf^')^r-m. Mtc^p^-h. si^j-^pAsam 
[0 0 2 6] fc/cL. *fiiB^{c<fc§^ffiMa%i5fitc)!is 

30 -ittf. Sfl:ii[L®^@jiX{i®BSLTtge«3SStt$<Ji:' 
<gTL^i/^fc46. x>y^>^5^(D<gM^Sig:3XhOjS 

ffi{b5aa^liMXti#iil§L/cfe(0Tt>cfci/\ =5: 

^©fflfbjaa^ 1 0 0 %i: L/c^^{c. 9 0 % 

i:*^5 0%. f^b-^. 1 0 0%*SI<05Q!aL*^fft>* 

40 r^\^^z.t^WMt^^ 

[0 0 2 7] mm<DmmmRumB7^')\-mm^^ 
t^rcisb<Dm.m^^m<D-'m^pn^x\^tmt^-h\ 

C u : 1 0~5 0 g/ 1 
Hz S 0. : 5 0~ 1 5 0 g/ 1 
jgg : 2 0 — 4 0°C 
mM^m : 1 0~ 1 0 OA/dm' 
BfP^: 1~5# 
50 (Cu-2n) 



17 

N a C N : 1 0-3 0 g/ 1 
NaOH : 4 0~1 OOg/1 
CuCN : 60~1 20g/l 
Zn (CN) . : 1-1 Og/1 
pH : 10-13 
SJt : 6 0-8 O-C 

n^mm-- i~i oA/dm' 

mfS: 1-1 0# 
[0 0 2 8] iltDfg. Huie?f®li^ffML/cil^?S£Di?fl: 

n A • ffi^^saati: cfc 5 p i.iEfi:!t% t l < {± 

[0 0 2 9] yi«^P><-hmfg 
K2C nOi : 1-5 g/l 
pH : 2. 5-4. 5 

: 4 0-6 OV 
f^m ■■ 3-8# 

K2 C r 2 O7 : 0. 2-2 0 g/ 1 

if : mm. mk. ^mm 

pH : 1 . 0-3. 5 
igS : 2 0-4 0°C * 




NCH2CHCH2O (CH2)3SI (OCH3)3 



(10) l^rj^l 0-3 1 7 1 5 9 

18 

* Mi^i^fM : 0 . 1 - 5 A/d 
mm ■■ 0. 5-8# 

K2Cr2 07 (Na^C r2 07HKi,>{iC rOa) :2-l 
Og/1 

N a OHHSti.^t±KOH : i 0-50g/l 
ZnODtlHiZn SO4 • 7H2O : 0. 0 5-1 Og/ 
1 

p H : 7 — 1 3 
10 Sit : 2 0-8 0°C 

: 0. 0 5-5 A/dm' 
BfK : 5-3 0# 
[0 0 3 0] 

immm i ] 

[00 3 I] ai£^'*-;!/K7;i--l';l/ (I*) TC L 

0. 8 8 /im, SJP : 3 5 /im. •y-'l'X : 2 5 cmx 2 
5cm), X{±. J TC AM?g mmmf}. MMUi^ 
20 l>\ tJ-:fuy r-f)vm. ffiftSoSffiffi? R a : 0. 
8 1 /im. ?gjp : 3 5 /zm. +l--i'X : 25cmX25c 

m) (Dmitmic^mm&orm-m^ (19) ts^^ 

n5f'5^V^-;l/->v> a:iT. ImS i i:i¥.SJ) 5f<@ 

m cmm-e p h 5 icn^) ^^n^*n^^L. i 0 0 
liti 9] 



(19) 



OH 



ko ciDm^mmiik^j is e 4 s 1 icm^t^nm 

to 

[0 0 3 2] }i-^^<D\n-fayr'<jimmmicisi^x 

[0 0 3 3] 

immmzi asLy-iii^yt-fji im) mi rcsm 

(iSrgf^t/IS, i|i{tffi<O^DSi|a$ R a : 1 . 2 3 m. 

mm: 3 5 /xm) Ruj T c srs(omimm<ommm^ 

mn(D9 0%. 8 1%. 6 5%. 4 2%, 0% (fflftM 
^R a^^ffiffi^ItT'j9J^L/'ciKm*02{i:,T^-ro miJS 

[00 3 4] cne)«D^?g (-y-'TX : 2 5 cmX2 5 c 50 



m) ico. 6Sa%c0f-h5xh^^i/~>9> (U^T, T 

EOS tf^s) 7mm mmx p h 5 imm) 

U lOOU 5^J-fflSJtU ^f^vi^u^'^y^m^m 

f^Ltcm. 1 . 5 mm%<D I m S i 7j<?f ^ (g^^T p H 

5icmm) ^mifiL. ioo°c. s^'-f^ii^l/co ±ie 

[0 0 3 5] iint)-^^m^ti-^^j:^oic. mmmuMmi 
%x.t>^>'~>^>T5aaLfcai® (fflftmattj^^M o 

[0 0 3 6] 



(11) 



19 



s& L/c J T c smtumm 2 © o . e Bm% t e 0 s 7j< 

mm^O. 6§«% T EOS/0. 2§fi%x.1?^S/ 

->5 yri^^tmc^^rma L/C. mimm^^^mLrz 
J Tc sii^f^i^L/co cn^2mm<Dmm^m^'rm 
mm I tmrno^yjii-ummmmmimLrzik. nm^ 



<ttr»3¥ 10-317159 
20 

mu. Mimmm^-ji^^micnt^'^itm (%) 
imm^m^Lfcj t c sst^ i tcf^-ttT/T^L/io 

[0 0 3 7] 

can 



^ S 


(Kg/cm) 


(%) 


0. 6%TE0S^1. 596IinSi 2 ) 


1 . 8 8 


6 0. 7 


0. 6%TEOS/0- 2%Ji^ + i/->^> 
^ 1 . 5 % I m S i (^ifi^J 3 ) 


1 . 9 9 


1 8. 7 




1. 5 4 


4 6.8 


M 9& m cittg^m> 


1.48 


8 1.0 



CO 0 3 8] l-:^±(DlS*c!;'5. '>p+-ty?S)lPt'{cx.t° 

So 

[0 0 3 9] 20 
C^ffl^j4] Bi£^*-;bF7;i-'f;b «*) ®JTCS?S 
Offlft:Ma^#|ll§ Lfci^^g (25cmX25cm) ^4 

mm%~^-cmi-\^V'yL.7ic^m (sot:) -e^aatrc: 

fctS. 1 . 5 M«% I m S i (B^^T p H 5 {Cp 

m) ^m.^u ioo°c, 5 5^r^?^^L/co cfD^sm 

Co 0 4 0] 30 

immm 5 ] mmm 4 <d 4 mm%~^^mi- v v ^LUi 
j§r€(8o°c)*o. u LM/ Amm%-^ 

'<mi-v')'^himm. (8o°c) {c^^fci.:i^^{i. 111;^ 

a2{c^-ro 
Co 0 4 1 ] 

C^i6SP6] ^fiSC?iJ5«0. 5fiS%^DA®/4Ma 

%-^^m-rh')'^L7mw. (8o°c) ms<dhuic^?s 

CH^ 

^ N{CH2)3Si (OCH3)3 

CH3 



[0 0 4 2] 

[^flSiiflJ 7 ] -^mWi 4 0) 4 fiM%-':r-i'^:h h g -j? AtK 

mm (8 0^) ^?«iiL;'c7Kji7i<*tc 1 nmmmML 

[0 0 4 3] 

CitlS^J] tfcii^PfcLT. *S!lSJit>*0. 4gS%X.-l? 

+ -7 y7j<rg?tTS!is L fc. m.{mm.-^'^vi& u j t 

C S?gfea2{C0f-li:T^L/co 
[0 0 4 4] 
CS2] 





(Kg/cm) 


% ^ m 4 


1 . 9 5 


II ^ 5 


2. 0 3 


^ ifi ^ 6 


2.0 4 


% m m 7 


1 . 8 6 


Ifc faj (^©fig) 


1, 4 8 




1 . 5 4 



Co 0 4 5] 

[^fiSMs] mmm\<D 1 . 5Mi 
a^. jgiti. 5S«%<DTse-i 



t% I ms i imm^ 



[{b2 0] 



(2 0) 



[0 0 4 6] ^t--;l/3iJt^aiISL/co ^©fa^^a3tcf#H±T?x 

c^fiseaj 9 ] %mm \<o\. 5 aa% i m s i i^mm.^ f » 

iSgi. 5att%oTfe-s§xC (21) t-s^^^ Cfk2 1] 
n-sft^i%7i<^ii{cE^/cu^i^{iiBiii<Dma^tTi\ n 




(12) mm^l 0-317159 

21 22 

N (CH2)2S(CH2)3Si (OCH3)3 (21) 

[0 0 4 7] * mmx-ji^mmi^Lfco ^(om^^m 3 icmxTT. 

immm i o ] m&m i<di. s fi«% i m s 1 7mm to 
saa*. mm I. 5fi«%oTsE-i5S (22) Tmt> [ft 2 2] 

CH; 



CH, 



NCHaCHCHaOtCHajsSi (OCHgls (22) 



OH 



[0 0 4 8] ^mmx-fi^mmiZLrzo ^(Dm^^msidn-^r^^ 

i^mm 1 1 ] ^mm koi. 5mm% i m s 1 7i<.mm to 
!&m^.~mmi. 5M«%(0TBe-iiss (2 3) r^b [ft 2 3] 

CH, 

^ (23) 
^ N{CH;^2SCH2CHCH20(CH2)^i (OCH3)3 

CH3 I 

OH 

[0 0 4 9] ★^^i^-;i/^jS^iiJ^L/-Co ^comWi^micimrTT. 

immm 1 2'i nm\ I (D 1 . 5fi*%ims i7K?§rs To 
mm^. mm I. 5 mm%<DTm-m^ (24) x-^t) [ft 2 4 ] 

CH '^^^ 

V I (2 4) 

>l(CH2)aN— C— CHCH^(GH,)c,Si (OCH,)» 



CH3 



{CHalaN— C— CHCHgSiCHajaSi (OCH3)3 



H 0 



[0 0 5 0] ifnmx-f\y^&^m^Lrco ^(ommmsicrnxw^ 

mmm 1 3] mmm i<di. 5mm% ims \ 7mm to 

mm^. mm I. 5mm%(DTm-^i^ (25) -e^b [ft 2 5] 

^n^it^^7m'mcm^rcimimm(o9iim^n\'\ ^ 

CH3 

CH, I 

\ I (25) 

^ N(CH2)20CCHCH2S(CH2)3Si (OCHsIa 

CH3 II 
O 

[0 0 5 1 ] nm^-ji^m^mzLfco 't<om^^^ 3 im^x^s 

mmm 1 4 ] mmm i<di. 5 mm% i m s 1 7mm to 
mm^. mm 1 . 5ai%<oTiB-iS]s: (26) r-Sb [ft2 e] 
tti?>{t-t^7mmicm^rcvmimm<omm^n^'\ 



(13) 



23 



CH^ 



N(CH2)20CCH2CH2S(CH2)3Si (CXJHajg 



CHs 



10-317159 

24 



(2 6) 



to 0 5 2] * nm\^-Mmm\^Lrzo ^oym^^msicmxiR 

mmm i s ] mmm lo i . s % i m s 1 7K?§rs -To 
5aa^. rig 1 . 5 tta%cDTie-is^ (27) -e^^^ Cft 2 7 ] 



O 



NCH2CHCH20(CH2)3Si (CXJHgjg 



(2 7) 



OSi (OCH2CH3)3 



immrn 1 e ] ^Sg^lJ 1 © 1 . 5 a«% I m S i y^mm ^ff i.\ S.^tf-yl/3Sg;g:SiJ^ Lfco ^-OfaS^S 3 ic 
im^. mm I. 5fiM%fDTI5-Sg^ (23) r'^t> imxyrsto 
^n^it-^^to. 4%y-^^v->V^iyzfa\f)ihVmo [ft 2 8] 



CH. 



(2 3) 



CHs 



OH 



[0 0 5 4] ifmmx-)i^^mm\^Lrco ^(omm^msicm^z^s 

i^mm 1 7 ] mmm 101. 5 i m s i 7mm -r. 
mm^. mm I. 5a»%(0THB-fi§s (29) xmt) 30 [ft 2 9] 




(CHa)2S(CH^3SI (0CH3)3 



(2 9) 



[0 0 5 5] ^m^ni\ nm^-jiy^mm\^Lrc. =t<Dm^^^3 
mmm 1 8 ] Mmm 1 © 1 . 5 m*% i m s 1 ici^-^XTnto 

im^. mm i . 5fi«%<DTiB-sss: o o x-mt) ut3oi 

.N 

\ 



(3 0) 




CHaCHCHzOCCHglaSi (OCHsJs 



OH 



[0 0 5 6] 



50 [g3] 



25 













8 


2, 


0 1 








9 


2. 


0 3 


m m 10 


2. 


0 7 


m 




m 


1 1 


2. 


0 0 


^ m 12 


1 . 9 5 


1^ 




m 


1 3 


1 . 7 7 






m 


1 4 


1.88 






m 


1 5 


1 . 9 5 


m 






1 6 


1 . 9 5 


m 






1 7 


1 . 7 8 


m 






1 8 


1.9 1 



[0 0 5 7] 

mil 

2.2 I 1 




1.0 I 1 1 1 1 1 

O 2 4 6-8 10 

ImSi *mx<oMB (ma%) 



mmW-l 0-317159 

26 

m 1 ] ^mmmicm^ \ms i mm t \^-fi^m<D 
m 2 ] a^offiftsaa^f^-ef^s L/C j t c s s©^ 
en 3] m^omimm^i^vimLtzj Tcsmicts 

§ tf-;l/3i]g^^-r EST'* So 



[02] 




0.4 1 1 • 1 1 1 

o 20 40 eo 80 lOO 
(iBn«fi:in:lO0%) 



[@3] 




I.O I 1 I. I I 

O 20 40 60 80 100 



tmnmtm :ioo%} 



(15) 



mmw- 10-317159 



(72)igBfl# mn mm azmmm mm m\ 



